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[Address] 

Shiga Prefecture Otsu City Akao-cho 2 6-2 1 number 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

transparency and mouth part crystallization of bottle being 
satisfactory, generating mold fouling when forming, offer 
difficult polyester. 

[Means to Solve the Problems] 

Supplying polyester chip and treated water to treatment tank, 
with treated water discharging polyester chip from treatment 
tank in manufacturing method of polyester which water 
treatment does polyester chip, separation doing said treated 
water next from the said polyester chip, decreasing chip 
deposited water in 10 weight % or less, you send to drying 
process, it makes feature. 

[Claim(s)] 
[Claim 1] 

After water treatment doing polyester chip in treated layer, 
after separation doing polyester chip and treated water, 
decreasing deposited water of polyester chip which issent to 
drying process in manufacturing method of polyester which 
dries polyester chip, in 10 weight % or less, manufacturing 
methodo of polyester which you send to drying process and 
make feature 

[Claim 2] 

With manufacturing method of polyester which is stated in 
Claim I , treated water which is discharged from treatment 
tank resetting part to treatment tank atleast, manufacturing 
methodo of polyester which repetitive use it does and makes 
feature 

[Claim 3] 

With manufacturing method of polyester which is stated in 
Claim 1 , withoutresetting treated water which is discharged 
from treatment tank to treatment tank,it discharges, 
manufacturing methodo of polyester which is made feature 

[Claim 4] 

manufacturing methodo of polyester which is stated in Claim 
1 V 2, 3 where polyester chip, or intermittently it supplies to 
continual, to treatment tank, extracts and makes feature 

[Claim 5] 
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manufacturing method of polyester which is stated in Claim 
K 2, 3 where total amount of polyester chip it is filled in 
treated layer, after water treatment ending extracts the total 
amount of polyester chip and makes feature 

[Claim 6] 

Return to treatment tank of treated water which it discharges 
anddischarges and of treated water from treatment tank are 
continuaU or intermittent and manufacturing methodo of 
polyester which is stated in Claim 2 which is made feature 

[Claim 7] 

After removing fine by filtering treated water which contains 
the fine which is discharged from separation device, due to 
filtration apparatus of belt filter system, resetting to treatment 
tank, manufacturing methodo of polyester which isstated in 
Claim K 2^ 3, 4s 5 or 6 which repetitive use it does and 
makes feature 

[Claim 8] 

After removing fine by filtering treated water which contains 
the fine which is discharged from separation device, due to 
filtration apparatus of bag filter system, resetting to treatment 
tank, manufacturing method© of polyester which isstated in 
Claim U2s 3, 4s 5 or 6 which repetitive use it does and 
makes feature 

[Claim 9] 

polyester, is polyester where main repeat unit of intrinsic 
viscosity 0.55-1.30 deciliter/gram is formedfrom ethylene 
terephthalate and manufacturing methodo of polyester which 
is stated in Claim Is 2s 3,4s 5,6s 7 or 8 which is made 
feature 

[Claim 10] 

polyester, is polyester where main repeat unit is formed from 
ethylene naphthalate and manufacturing methodo of 
polyester which is stated in Claim 1 s 2s 3, 4s 5, 6s 7 or 8 
which is made feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, it regards manufacturing method of 
polyester which is used forone for films sheet molding etc 
with bottle as beginning, furthermore detailsare superior in 
transparency and crystallization control characteristic of 
molded article, when formingregard manufacturing method of 
polyester which mold fouling is difficult to occur. 
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[0002] 

[0003] 
[0004] 

ii(Dim'Simmn^aimMtLxm.m.xit>i>o 

[0005] 

:i(Diiot6iif^'):L7.^)Umdi,mmW.UE(r> 

is.^mm^^Lx^^mmmzf'nt-J^'^ 

5!i a ( t - h -b >:/ h ) L T 4= ^ fie ff^ S 511 c )5E ff ^ ^ 
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[0007] 
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[0002] 
[Prior Art] 

As for polyethylene terephthalate or other polyester, because 
mechanical property and chemical property are 
superiortogether, industrial value is high, is used widely as 
ifiberx filmx sheets bottle etc. 

[0003] 

As material of flavoring, oik beverage, cosmetics, 
detergent or other container, various resin is adopted 
according to types and its use objective of fullness contents. 

[0004] 

Because among these polyester is superior in mechanical 
strength, heat resistance, transparency and gas barrier 
property,it is a optimum as material of container for especially 
juice, cooled beverage, carbonated beverage or other 
beverage filling. 

[0005] 

As for this kind of polyester supplying to injection molding 
machine or other molding machine, preform for the hollow 
molded article it forms, inserts this preform in mold of 
specified shape and the drawing blow molding after doing, 
thermal processing it does shank part of bottle and formsin 
(heat set ) hollow molding container, furthermore thermal 
processing mouth part of the according to need bottle (mouth 
part crystallization ) it is general to do. 

However, annular trimer or other oligomers was included by 
conventional polyester , mold fouling was easy tooccur by 
fact that this oligomers deposits in air outlet, exhaust pipe of 
gas of moid inside surface and mold. 



[0006] 

In addition, polyester contains acetaldehyde which is a 
by-product. 

When acetaldehyde content in polyester is many, container 
which formed from nowon and in addition also acetaldehyde 
content in packing or other material becomes many,beverage 
or other flavor which is filled in said container etc and is 
ill-smelling exertsinfluence. 

Therefore, from until recently various measure was taken in 
order todecrease acetaldehyde content in polyester. 

[0007] 

Recently, polyester container which designates polyethylene 
terephthalate as center reachedpoint where it is used as 
container for mineral water and oolong tea or other low flavor 



Page 5 Paterra Instant MT Machine Translation 



JP2001072754A 



2001-3-21 



[0008] 

J'ly'^T{^y^\yh^±fzmmLmiiLtti> 

Lxmmti>:^}itmhh^^oizt^'oX^tzo 

^-^mi^Ztt^'At^^X^tzo 
[0009] 

zo)^ot6:rmi^^m'Ati>i3)itLx. 

W- 3-47830 -^iCttTKUXf-U^xl^T^^b-h^Tk 

mmti>i5mii^m7F^nxi^i^o 

looio] 

yzrizmLxi^^yr^'Ammmmtmm 
mmiz^Wi>md)fMt<±tizo 

[0011] 

^tzmmyKlz'Mm. it^LfiiS^ill-Vi^Etll 
lzmLfzy7-(yii<t''):Lx^)i^-j-:flz?^f§. 

imix. mmxm^^Bitt^&i&^H. mm 

QikW^m^m^lz^ibtjiajioX^^ytf^ 

^T^&ttj:^rsmmi)<±\:tzo 



[0012] 

$£JixfSlcA^BiI^7KUxxT;b5^*:/^0Sffi 

nmyK^mi^m^izii. nmmmmoxm 

l3fciNT;KUxxx;nc$SH^e^blSji^^A<Jg 

f)^mzm<tj:i>o 



beverage. 

in case of this kind of beverage, generally hot filling doing or 
afterbeing filled heating these beverage and/or and/or 
sterilization it is done,but with just decrease of acetaldehyde 
content of beverage container flavor of these contents and is 
ill-smelling, but it Is not improved youunderstood. 

[0008] 

In addition, it reached point where method which can 
manufacture isdone is taken from process shortenings 
hygiene^ pollution prevention or other objective, making use 
of metal sheet which covered polyester film which designates 
ethylene terephthaiate as main repeat unit in inside surface 
concerning metal can for beverage. 

In this case, contents after being filled heat sterilization is 
done with the high temperature, but in this case using film 
where acetaldehyde content is low, the flavor of contents and 
it is ill-smelling, but it is not improved you understood. 

[0009] 

method which water treatment does polyethylene 
terephthaiate to Japan Unexamined Patent Publication Hei 3- 
47830 number as the method which solves this kind of 
problem, is disclosed. 

[0010] 

But, or other problem where fine (resin fine powder ) which 
has deposited in polyester chip in step of water treatment, to 
treated water floats, precipitates and depositsin treatment tank 
wall, and pjpe wall can plug pipe, makeswashing treatment 
tank and pipe difficult occurred. 

[0011] 

In addition to treated water it floated and precipitated and fine 
which deposits in treatment tank wall and pipe wall 
depositing for thesecond time in polyester chip, crystallization 
when forming was promoted, became bottle where 
transparency is bad, in addition mouth part dimension after 
the mouth part crystallization stopped being agreeable to 
standard and problem etc whichbecomes capping defect 
occurred. 

[0012] 

Furthermore, in order to supply polyester to following 
step,drying after water treatment, it designates contained 
water of chip asapproximately 0.1 weight % or less, it is 
necessary , but when beforeeiitering into drying process, 
surface deposition moisture of polyester chip is many,because 
crystallization promotion effect is granted to polyester 
excessively in drying or other step, transparency of bottle 
which it acquires becomes very bad. 
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[0013] 

[Problems to be Solved by the Invention] 

As for this invention, there are times when problem of 
aforementioned Prior Art is solved, transparency and mouth 
part crystallization of bottle aresatisfactory, generating mold 
fouling when forming, it offers thedifficult polyester it has 
made objective. 

[0014] 

[Means to Solve the Problems] 

In order to achieve above-mentioned objective, it is a 
manufacturing method of the polyester which as for 
manufacturing method of polyester of this invention, after the 
water treatment doing polyester chip in treated layer, after 
separation doing polyester chip and treated water, decreasing 
deposited water of polyester chip which is sent to the drying 
process in manufacturing method of polyester which dries 
polyester chip, in 10 weight % or less,you send to drying 
process and make feature. 

[0015] 

With this invention treated water which is discharged from 
treatment tank resettingpart to treatment tank at least, 
repetitive use is possible. 

With this invention, without resetting treated water which is 
discharged from treatment tank to treatment tank it can 
discharge. 

With this invention, polyester chip, or intermittently it 
supplies to continual, to treatment tank, extracts it is possible . 

[0016] 

With this invention, total amount of polyester chip it is filled 
in treated layer,after water treatment ending extracts total 
amount of polyester chip it is possible. 

With this invention, return to treatment tank of treated water 
which itdischarges and discharges and of treated water from 
treatment tank are the continual, or intermittent, it is 
possible . 

[0017] 

With this invention after removing fine by filtering treated 
water whichcontains fine which is discharged from separation 
device, due to filtration apparatus of belt filter system, 
resetting to treatment tank, repetitive use is possible. 

[0018] 

With this invention after removing fine by filtering treated 
water whichcontains fine which is discharged from separation 
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device, due to filtration apparatus of bag filter system, 
resetting to treatment tank, repetitive use is possible. 

[0019] 

With this invention, polyester, is polyester where main repeat 
unit of the intrinsic viscosity 0.55-1 .30 deciliter/gram is 
formed from ethylene terephthalate, it is possible . 



With this invention, polyester, is polyester where main repeat 
unit is formedfrom ethylene naphthalate, it is possible . 

[0020] 

[Embodiment of the Invention] 

Below, embodiment of manufacturing method of polyester of 
this invention is explainedconcretely. 

As for polyester which is used for this invention, with 
crystalline polyester which isacquired from aromatic 
dicarboxylic acid component and glycol component mainly 
preferably s .furthermore preferably^ aromatic dicarboxylic 
acid unit 85 mole % or more of acid component with 
polyester which isincluded, particularly preferably v aromatic 
dicarboxylic acid unit 95 mole % or more of acid component 
is polyester which isincluded. 

[0021] 

You can list terephthalic acid. 2, 6-naphthalenedicarboxylic 
acid^ diphenyl-4,4'-dicarboxylic acids diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid and its 
functional derivative etc as aromatic dicarboxylic acid 
component which forms polyester which is used for this 
invention. 

[0022] 

In addition you can list ethyl eneglycoK trimethylene giycoK 
tetramethylene glycoU cyclohexane dimethanol or other 
cycloaliphatic glycol etc as glycol component which forms 
the polyester which is used for this invention. 

Copolymerizing in aforementioned polyester, you can list 
terephthalic acid^ 2, 6-naphthalenedicarboxyIic acids 
isophthalic acid^ dipheny 1-4 ,4 -dicarboxylic acid, 
diphenoxy ethane dicarboxylic acid or other aromatic 
dicarboxylic acid> p- hydroxybenzoic acid, hydroxycaproic 
acid or other oxyacid and its functional derivative^ adipic 
acids sebacic acids succinic acids glutaric acids dimer 
acid or other aliphatic dicarboxylic acid and its functional 
derivatives hexahydroterephthalic acids 
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hexahydroisoplithalic acid, cyclohexane dicarboxylic acid or 
other cycloaliphatic dicarboxylic acid and its functional 
derivative etc as the acid component which is used. 

[0023] 

Copolynierizing in aforementioned polyester, you can list 
ethyleneglycoL trimethylene glycol, tetramethylene 
glycol, diethylene glycol and alkylene oxide adduct or other 
aromatic glycol, polyethylene glycol, polybutylene Glico 
of neopentyl glycol or other aliphatic glycol, bisphenol A. 
bisphenol A - Lu or other polyalkylene glycol etc as the 
glycol component which is used. 



[0024] 

Furthermore it is possible to copolymerize polyfunctional 
compound, for example trimellitic acid, trimesic acid, 
pyromellitic acid, tri carbaryl acid, glycerine, 
pentaerythritol. trimethylolpropane etc inside therange 
where polyester is linear state substantially, in addition 
tocopolymerize monofunctional chemical compound and for 
example benzoic acid, naphthoic acid etc ispossible. 

[0025] 

As for one example where polyester being used for this 
invention isdesirable, with polyester where main repeat unit is 
formed from the ethylene terephthalate, furthermore with 
linear polyester which 85 mole % or more includes preferably 
ethylene terephthalate unit,as for especially being desirable it 
is a linear polyester, namely polyethylene terephthalate 
(Below, PET and abbreviation) which95 mole % or more 
includes ethylene terephthalate unit. 

[0026] 

In addition as for other one example where polyester which is 
used for this invention is desirable, with polyester where main 
repeat unit is formedfrom ethylene-2, 6-naphthalate, 
furthermore with linear polyester which 85 mole % or more 
includes the preferably ethylene-2, 6-naphthalate unit, as for 
especially being desirable, it is a linear polyester, namely a 
polyethylene naphthalate which 95 mole % or more include 
ethylene-2, 6-naphthalate unit. 

[0027] 

Produces above-mentioned polyester, is possible with 
manufacturing method of prior public knowledge. 

Namely, in case of PET, other copolymer component reacting 
directly with terephthalic acid, and ethyleneglycol and 
necessity to remove water and theother copolymer component 
reacting esterification after doing, with direct esterification. , 
or the dimethyl terephthalate and ethyleneglycol and necessity 
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to do condensation polymerization under vacuum to remove 
methyl alcohol, after ester exchange , It is produced by 
transesterification method which does condensation 
polymerization under vacuum. 

Furthermore increasing intrinsic viscosity, acetaldehyde 
content etc it is possible to do solid phase polymerization in 
order to decrease. 

[0028] 

Stripe which it is good doing with batch equipment it is with 
continuous reaction device it is good doing aforementioned 
melt condensation polymerization reaction. 

And it is good regarding these whichever system doing melt 
condensation polymerization reaction with single step and, in 
addition dividing into multiple steps, it is good doing. 

Similarity to melt condensation polymerization reaction, it 
does solid phase polymerization reaction, with batch 
equipment or continuous equipment, it ispossible . 

melt condensation polymerization and solid phase 
polymerization are good doing with continuation 
andjdividing, it is possible to do. 

[0029] 

With direct esterification when, it can use compound of Gcs 
Sb^ Ti, as condensation catalyst,but especially Gecompound 
or this and mixed use of Ticompound is the conducive. 

[0030] 

As Gecompound, solution which thermal decomposition is 
made water or solution etc which addition heat treatment does 
ethyleneglycol in this is used slurry^ crystalline germanium 
dioxide of amorphous germanium dioxide^ crystalline 
germanium dioxide powder or ethyleneglycol, but to obtain 
polyester which is used withespecially this invention, 
germanium dioxide solution ^ which thermal decomposition 
is made thewater or it is desirable to use solution which it 
adds heats the ethyleneglycol in this. 

It can add these condensation catalyst in esterification step. 

When Gecompound is used, amount used 10-150 ppm^ 
preferably 1 3-1 00 ppm^ furthermore is the preferably 1 5-70 
ppm as Geresidual amount in polyester resin. 

[0031] 

As Ticompound, you can list tetraethyl titanate^ 
tetraisopropyl titanate^ tetra-n- propyl titanate^ tetra-n- 
butyl titanate or other tetraalkyi titanate and those partially 
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Sb {b^i^irLTIi . =SS^k7>^^>. 

Sb it^mt. ^BETKU^-ct^O) Sb Bi¥fitLT 
50~250ppm ®liffl(C7i<5)J:?IC^JOl- l»o 

[0033] 

P ^b^i^li. 4/?!c7KU7-4'0 P jma.tLx 

5~100ppm (0^mi=^^6ii>^vlZ^1iath, 
[0034] 

Stc,7KUxXx;i.4'|Z*a^Uc DEG tM.^ 

^ly^OW, 3 ii75>> 7KS^^bxh5X5^;U7> 
qE-'tJAI^rom 4 J»7>^-'t7Ai^l|^j!jQ^'5) 

[0035] 

*fg0JlcffliNbti'?)7K'Jx7.x;u, ifc-S 
jiyjiLmfi*<x^b>7^b7'^b-h*^b^)$ 

^tL|)7tfUX7.-T;bO)^SIlS4jtl* 0.50-1.30 X 
*>U'Vh;U/<^7A. »*L<I* 0.55-1.20 •fi^'J'V 
hM^'yA. ^blzjf^t<tt 0.60-0.90 xv'J'V 

0.50 xv'j-;/h;b/'^7A*;ST-l*. 

*^-=.1.30 Ti>'J«yHU/^/"5A$4S^^li^li. 

fi!clil^lcJ:^;§lilll#|c«JlllSJtA<;i;<ti:-^T 
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hydrolyzed productv oxalic acid titanyk oxalic acid titanyl 
ammoniums oxalic acid titanyl sodium ^ oxalic acid titanyl 
potassium, oxalic acid titanyl calciunix oxalic acid titanyl 
strontium or other oxalic acid titanyl compounds titanium 
trimellitatCv titanium sulfate^ titanium chloride etc. 

In order to become range of 0.1 - 10 ppm as Tiresidual 
amount in produced polymer,it adds Ticompound. 

[0032] 

As Sb compound, you can list antimony trioxide^ antimony 
acetate, antimony tartrate, potassium antimony tartrate, 
antimony oxychloride, antimony glycolate, antimony 
pentoxide, triphenyl antimony etc. 

In order to become range of 50 - 250 ppm as Sb residual 
amount in produced polymer,it adds Sb compound. 

[0033] 

In addition, it is desirable to use phosphoric acid, poly 
phosphoric acid and trimethyl phosphate or other phosphate 
ester etc as the stabilizer. 

From slurry blending tank of terephthalic acid and 
ethyleneglycol it can add these stabilizer in esterifi cation 
reaction process. 

In order to become range of 5 - 100 ppm as Presidual amount 
in produced polymer,it adds Pconipound. 

[0034] 

In addition, basic compound, for example triethylamine, 
tri- n- butylamine or other tertiary amine, tetraethyl 
ammonium hydroxide or other quaternary ammonium salt etc 
is added to esterification step in order to control DEG content 
which is copolymerized in polyester it is possible . 

[0035] 

polyester, which is used for this invention especially, 
intrinsic viscosity of the polyester where main repeat unit is 
formed from ethylene terephthalate 0.50 - 1.30 
deciliter/gram, preferably 0.55-1 .20 deciliter/gram, 
furthermore is range of preferably 0.60-0.90 deciliter/gram. 

intrinsic viscosity under 0.50 deciliter/gram, molded article or 
other mechanical property which is acquired is bad. 

In addition, when it exceeds 1.30 deciliter/gram, resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
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■S>o 
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T^UxtK^aii lOppm lilT. JiTtL<li 8ppm 
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^$*l/cvX^L/>'j7*'J=l-;uaiilS7K'JX7.x 
;u^1ifi£-r*yja--'L'Jt^^© 1.0-5.0 
»tL<l± 1.3-4.5 llri?$L<li 

1.5-4.0 ^;U%T'fc-S)o 
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molded article colors to yellow happens. 

[0036] 

In addition polyester^ which is used for this invention 
especially, the intrinsic viscosity of polyester where main 
repeat unit is formed from ethylene-2, 6-phthalate 0.40- LOO 
deciliter/grams preferably 0.42'-0.95 deciliter/granu 
furthermore is range of preferably 0.45-0.90 deciliter/gram. 

intrinsic viscosity under 0.40 deciliter/gram, molded article or 
other mechanical property which is acquired is bad. 

In addition, when it exceeds 1.00 deciliter/gram, resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0037] 

shape of chip of polyester, cylinder type, is good angular 
type^ or flat platelet or other whichever, as for size, machine 
direction and transverse direction ^ height is range of each 
oneusualiy 1.6 - 3.5 mm^ preferably 1.8-3.5 mm. 

In case of for example cylinder type, as for length as for 1 .8 - 
3.5 mm^ diameters fact that they are 1.8 - 3.5 mm extent is 
practical. 

In addition, weight of chip 15-30 mg/ range is practical. 
[0038] 

In addition, as for acetaldehyde content of polyester which is 
used for this invention 10 ppm or less^ preferably 8 ppm or 
less, furthermore as for preferably 5 ppm or less, 
formaldehyde content 7 ppm or less^ preferably 6 ppm or 
less, furthermore it is a preferably 4 ppm or less. 

acetaldehyde content of polyester which is used with this 
invention 10 ppm or less, and the method which designates 
formaldehyde content as 7 ppm or less are not something 
whichespecially is limited, method which solid phase 
polymerization is done can be listed with temperature of 170- 
230 deg C polyester of for example low-molecular-weight in 
under vacuum or under the inert gas atmosphere. 

[0039] 

In addition, diethylene glycol quantity which is 
copolymerized in the polyester which is used for this 
invention 1 .0 - 5.0 mole %^ preferably 1 .3-4.5 mole %> of 
glycol component whichforms said polyester furthermore is 
preferably 1 .5-4.0 mole %. 
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When diethylene glycol quantity exceeds 5.0 mole %, thermal 
stability becomesbad, molecular weight decrease becomes 
large at time of molding, in addition the increased weight of 
acetaldehyde content and formaldehyde content becomes with 
large and is notdesirable. 

In addition when diethylene Glico - Lu content is under 1.0 
mole %,transparency of molded article which is acquired 
becomes bad. 

[0040] 

In addition, content of cyclic trimer of polyester which is used 
for the this invention 0.50 weight % or lesSs preferably 0.45 
weight % or less, furthermore is preferably 0.40 weight % or 

less. 

When hollow molded article etc of heat resistance it forms 
from polyester of this invention,thermal processing is done 
inside heating mold, but when content of cyclic trimer 0.50 
weight % or more it contains, oligomer deposit to heating 
mold surface increasessuddenly, hollow molded article or 
other transparency which is acquired deteriorates very. 

[0041] 

polyester, in order to prevent mold fouling etc by fact that the 
annular trimer or other oligomers when forming deposits in 
mold inside surface and air outlet, exhaust pipe etc of the 
gas of mold, does contact process of water in aforementioned 
melt condensation polymerization or after solid phase 
polymerization. 

As method of contact process of water, dampen 1+ § you 
can listto-underwater method. 

As time when contact process of water is done 5 min'-2 day, 
preferably 10 min--l day, furthermorewith preferably 3 0 
min-^lO hours ,20- 180 deg C, preferably 40-150 deg C> 
furthermore it is a preferably 50-120 deg C as temperature of 
water. 

[0042] 

In aforementioned condition polyester chip which water 
treatment is done does the separation of water with vibrating 
sieve, Simon cutter or other water cutting apparatus is 
transported to drying process. 

polyester chip which accompanies deposited water this 
transport time transport pipe and rotary feeder or other forced 
chip transport means and contacting or colliding, or, receives 
impact to chip surface. 

In addition when it dries in stirred type dryer and rotary dryer, 
polyester chip colliding with machine wall of stirrer and 
dryer, receives the impact to chip surface in same way. 
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It is transported with stale which accompanies deposited 
water the large scale, this way or it is thrown by drying 
process with state whichaccompanies deposited water large 
scale, as for polyester which continuouslyreceives drying 
crystallization rate becomes very quick, as for hollow molded 
container which is acquired from said polyester, transparency 
becomes very bad,understood . 

[0043] 

As for this invention, with treated water discharging polyester 
chip from treatment tank,separation doing said treated water 
next from said polyester chip, 10 weight % or less^ 
preferably 5 weight % or less^ furthermoredecreasing chip 
deposited water below preferably 3 wt%, you send to drying 
process, it issomething which solves above-mentioned 
problem with . 

transparency of hollow molded article which when chip 
deposited water after separating exceeds 10 weight%, acquires 
treated water becomes very bad, commercial value is gone. 

[0044] 

method which below designates polyester chip deposited 
water after water treatment as 10 weight % or less is 
illustrated, but it is not something which is limited in these. 

[0045] 

In order to decrease polyester chip deposited water after water 
treatment, equipment which with step to drying process at 
least separates deposited water 1 places or more isinstalled. 

You can list shaker type sieve classification machine and 
batch system centrifugal separator, continuous system 
centrifugal separator^ batch system spin drying machine^ 
continuous system spin drying machine, wind power type 
dewaterer etc as the equipment which separates deposited 
water. 

[0046] 

method which below does water treatment in industrially is 
illustrated, butit is not something which is limited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous methods batch system. In 
order to do in industrially, continuous method is more 
desirable. 

[0047] 

When water treatment is done with batch system, treatment 
tank of silo type can list polyester chip. 

chip of polyester is accepted to silo with namely, batch 
system and the water treatment is done. 

Or while accepting chip of polyester to treatment tank of 
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rotating cylinder type,turning it does water treatment and it is 
possible also furthermore todesignate contact with water as 
efficient. 

In this case, as polyester chip inside treatment tank it throws 
and is filled,treated water is filled up, treated water circulates 
to continual or discontinuous (generic doing, you call 
continuous, is. )in accordance with necessary, in addition, 
discharging treated water ofpart in continual , or 
discontinuous adding supplying new treated water, the water 
treatment does. 

And, with treated water polyester chip which is discharged is 
sent to water separation device from water treatment end 
post-treatment tank, chip deposited water after decreasing 
theabove-mentioned problem is solved in 1 0 weight % or less 
it dries with . 

[0048] 

obvious thing filter type filtration apparatus > centrifugal 
separator and activated charcoal adsorption device, sending to 
the ion exchange device or other equipment for water 
treatment water which polyester chip isseparated with 
aforementioned water separation device for second time,after 
treating you can use. 

[0049] 

When polyester chip water treatment it makes continuous, in 
treatment tank of column type it accepts polyester chip to 
continuation or discontinuous from upper part, the continuous 
feed does water with laminar flow and or countercurrent 
water treatment ispossible. 

And, polyester chip which is discharged from water treatment 
end post-treatment tank issent to water separation device, chip 
deposited water after decreasing theabove-mentioned problem 
is solved in 10 weight % or less it dries with . 

[0050] 

water treatment method in continuous, or with whichever of 
batchwise, when the treated water which is discharged from 
treatment tank entirely, or majority isdesignated as industry 
wastewater, new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Namely, resetting treated water of part which is discharged 
from the treatment tank, to water treatment tank at least, it 
decreases necessary water amount byreusing, in addition 
decreases influence to environment with the waste water 
increase it to be possible, if furthermore is returned 
wastewater which has kept certain extent temperature to water 
treatment tank, it can make also amount of heating of treated 
water small. 
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[0051] 

But chip of polyester or fine of polyester which occurs 
infriction with treatment tank wall is included in treated water 
which isdischarged from treatment tank, at time of fine and 
water treatment which with step which accepts chip of 
polyester to treatment tank have already deposited in chip of 
polyester. 

Therefore, resetting treated water which is discharged from 
treatment tank to treatment tank for second time, when it 
reuses, fine quantitywhich is included in treated water inside 
treatment tank increases gradually. 

Because of that, fine which is included in treated water 
depositingin treatment tank wall and pipe wall, it plugs pipe, 
i> is. 

In addition fine which is included in treated water deposits 
again in chip of polyester, in order after this, with step which 
itdries removes moisture fine to deposit in chip of polyester 
with electrostatic effect, after drying removing fine, removal 
becomesdifficuit. 

Because there is a crystallization promotion effect in this 
fine , crystalline of polyester being promoted, it becomes 
bottle where transparency is bad, inaddition degree of 
crystallization at time of mouth part crystallization becomes 
excessive, the dimension of mouth part stops entering to 
standard, capping defect of mouth part becomes is. 

[0052] 

Therefore, to water treatment layer fine content of polyester 
chip which it.supplies oris filled, or approximately 300 ppm 
or less^ preferably 100 ppm or lesSv furthermore is 
restricted in the preferably 50 ppm or less is desirable. 

[0053] 

When fine content exceeds 300 ppm, because fine content in 
treated water inside treatment tank increases suddenly, it can 
plug pipe and, the fine content which in addition deposits in 
polyester chip after treating to becomemany, to be promoted, 
only bottle where transparency is bad be able toacquire 
crystalline with influence of this fine, it becomes. 

[0054] 

method which passes through fine removal process with sieve 
classification step and air stream can list polyester chip after 
for example solid phase polymerization as method which 
decreases the fine quantity of polyester chip which is thrown 
to water treatment tank. 

[0055] 

It is desirable in addition regarding to this invention, in case 
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of the continuous system water treatment method of polyester 
chip while from treatment tank with polyester chip 1000 ppm 
or lessx preferably 500 ppm or less^ furthermore 
maintaining powder amount of treated water which 
wastewater it doesin preferably 300 ppm or less, resetting 
portion of treated water which is discharged from treatment 
tank to treatment tank, repetitive use to do. 

In addition in case of batch type water treatment method, in 
order 1000 ppm or lesSs preferably 500 ppm or less^ 
furthermore tomake preferably 300 ppm or less, treated water 
which is discharged from treatment tank resettingpart to 
treatment tank at least, repetitive use it does underwater 
powder amount with fmish time of water treatment. 

Here, powder amount is something which was sought with 
below-mentioned measurement method . 

[0056] 

Until in order to hold down increase of powder amount of 
treated water inside treatment tank, treated water which is 
discharged from treatment tank isreturned to treatment tank 
again, equipment which with step at leastremoves fine 1 
places or more is installed. 

You can list filtration device, membrane filtration device and 
precipitation tank^ centrifuge^ foam associated processor 
etc as equipment which removes fine. 

If it is a for example filtration device, you can list belt filter 
systems bag filter system, cartridge filter system^ 
centrifugal filtration system or other filtration apparatus as the 
system. 

Even among them to do in continuous, belt filter system* 
centrifugal filtration system, filtration apparatus of the bag 
filter system is suitable. 

In addition if it is a filtration apparatus of belt filter system, 
you can list paper* metal s fabric etcas filter material . 

In addition in order to flow removal of fine and treated water 
efficiently, size of eye of filter 5 - 100;mu m^ preferably 
10-70 ;mu m* furthermore preferably 1 5-^40 ;mu m is good. 

[0057] 

When polyester chip water treatment it makes industrially, 
reusing natural water (industrial water ) and wastewater from 
fact that water which is used for treatment is large scale, uses 
is many. 

Usually this natural water being something which recovers 
from river water* underground water etc,means that it does 
way and sterilization . foreign matter removal or other 
treatment which do not change the shape of water (liquid ). 
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In addition, inorganic particle and bacterium^ bacteria etc 
which make, silicates aluminosilicate or other clay mineral 
of natural world derivation typical and, organic particle which 
possesses origin in plants animal which spoilage is done is 
contained mainly in natural water which is used for 
industrially generally. 

When water treatment is done making use of these natural 
water, in polyester chip the particle depositing and permeating 
it becomes crystal nucleus, transparency of the hollow 
molding container which uses this kind of polyester chip 
becomes very bad. 

[0058] 

Therefore, as water which is introduced in order water 
treatment to do polyester chip from outside the system, water 
which 10 - 50000 / 10 cc includes particle of particle diameter 
1-25 ;mu m is utilized is necessary. 

particle which exceeds particle diameter 25 ;mu m in treated 
water is notsomething which especially is stipulated, 
preferably 2000 / 10 cc or Iess> more preferably 500 / 10 cc 
or lesSs furthermore preferably 100 / 10 cc^ particularly 
preferably 10 /they are 10 cc or less. 

[0059] 

Furthermore, it is not something which especially is stipulated 
with this invention in regard to particle under particle 
diameter 1 ;mu m in the treated water. In order to obtain resin 
of transparent resin and proper crystallization rate, less one 
isdesirable. 

preferably lOOOOOV 10 cc or less^ more preferably 50000 / 
1 0 cc or lesSs furthermore preferably 20000 / 10 cc or less^ 
particularly preferably 10000 /they are 10 cc or less as 
number of particles under particle diameter 1 ;mu m. 

precision filtration method and ultrafiltration methods etc 
which use ceramic membrane^ organic film or other film as 
method which particle of 1 ;mu m or less it removes from 
underwater and controls can beused. 

[0060] 

method which obtains water which it uses for water treatment 
below,! 0 - 50000 / 10 cc includes particle of particle diameter 
1-25 ;mu m isillustrated. 

Until industrial water or other natural water is supplied to 
treatment tank as method whichdesignates underwater number 
of particles as 50000 / 10 cc or less, equipment whichremoves 
particle at least 1 places or more of step is installed. 

From recovery mouth of water of preferably natural world, 
before from the treatment tank> treatment tank which was 
inscribed, until treatment apparatus which such as pipe^ fine 
removal apparatus which for second time resets water which 
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wastewater is clone to treatment tank includes attached facility 
which is necessary for water treatment the equipment which 
removes particle between is installed, particle content of 
theunderwater, particle diameter 1-25 ;mu m which is 
supplied to treatment apparatus isdesignated as 1 0 - 50000 / 
10 cc, it is desirable . 

Aforementioned underwater fine removal apparatus can be 
used as equipment whichremoves particle of treated water 
inside treatment tank. 

[0061] 

In addition when, there are times when Nas Mg^ Ca or 
other metal ion is included in the large scale in natural water , 
they do water treatment making use of this kind of natural 
water, these depositing and permeating to polyester chip, it 
operates as crystallization promotor, transparency of hollow 
molding container which uses this kind of polyester chip 
becomes very bad. 

Therefore, when natural water is used for water treatment, 
with ion exchange deviceetc these metal ion are decreased in 
approximately 1.0 mg/liter or less, it isnecessary . 

[0062] 

In addition, aforementioned bacterium ^ bacteria etc and, 
organic compound etc whichpossesses origin in plant> 
animal which spoilage is done is containedmainiy in natural 
water which generally is used for industrial. 

These bacterium s bacteria or organic compound under 
condition of aerobic oxidation-make ammonia and nitrous 
acid^ nitric acid. 

When water treatment is done making use of these natural 
water, these nitrogen compound depositin polyester chip, 
become cause of odd flavor^ unusual odor, flavor and 
thefragrance of contents of hollow molding container which 
uses this kind of polyester chip become very bad, understood . 

Furthermore, ammonia in treated water and content of nitric 
acid aremeasured as content of ammonia nitrogen and nitrate 
type nitrogen. 

[0063] 

Regarding to this invention, in case of continuous method 
from treatment tank with the polyester chip content of 
ammonia nitrogen of treated water which is discharged 
itmaintains content of 0.5 mg/liter or less^ nitrate type 
nitrogen in 1 mg/liter or less, in addition in case of batch 
system content of ammonia nitrogen of treated water in 
treatment tank at timeof water treatment end content of 0.5 
mg/liter or less^ nitrate type nitrogen it solves 
above-mentioned problem in 1 nig/Iiter or less it maintains 
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[0064] 

*yc*l6B^lcfcL^TId:. ^M'hmXt^7K(D 
Tl''E-7^mmO-^m.t: 0.01~0.5mg/'J'vh 
nMm\t^mO)^&t: O.Ol-lmg/U-vh 

[0065] 
[0066] 



J. 7>=^-7^mmmmi:t^mmt 

[0067] 

o.oimg/'J'vh;u*illlc-r-Sfcftl-tts tK^^S 

[0068] 

■:fiz\mm7mnMLxts^). z(j)mm7K\zit 
±tio^o\z. mm7KA^(D^mm. n 

^t>Si'^m\z^m'ik(Dt°'):LXy-)l'}'vZr\zz 

m\tt<'^':>fz^).mmmmt^%±ttz<'). 
um^^^Bitmi^t^^t^tz^). m^*<hmt): 

ti}<X't^. 
[0069] 



willi . 
[0064] 

In addition regarding to this invention, content of ammonia 
nitrogen of thewater which it introduces from outside the 
system as much as 0.01 - 0.5 are mg/iiter^ and maintaining 
content of nitrate type nitrogen in 0.01-1 mg/liter necessary. 

[0065] 

ammonia of treated water inside treatment tank and method 
which decreases nitric acid or other content are illustrated 
below, but method which is used in orderto produce polyester 
of this invention is not something which is limited inthis. 

[0066] 

In order to decrease ammonia of treated water and nitric acid 
or other content, until the industrial water which is supplied to 
treatment tank anew is sent to treatment tank, the equipment 
which at least removes organic matter^ ammonia and nitric 
acid etc 1 places ormore in step is installed. 

In addition, until furthermore treated water which is 
discharged from the treatment tank is returned to treatment 
tank again, it is possible to install the equipment which even 
inside step and treatment tank at least removes the organic 
matter, ammonia and nitric acid etc 1 places or more. 

You can list outgassing equipment, ion exchange device and 
activated charcoal adsorption device etc as equipment which 
removes organic matter, ammonia and nitric acid etc. 

[0067] 

In order ammonia nitrogen of treated water which from 
outside the system is introducedinto large scale and to make 
content of nitrate type nitrogen respectively underO.Ol 
mg/liter, it is necessary to distill water, to repeat filtrationwith 
reverse osmosis membrane , with this cost of water becomes 
high, is notdesirable in economical. 

[0068] 

After water treatment, treated water has deposited in polyester 
chip which separates treated water, when in this treated water 
as description above, metals, particle etc of fine powder, 
treated water derivation is included, amount of deposition of 
treated water becomes many .these impurity to become many 
inevitably in polyester chip after drying, thisbecoming cause, 
transparency being inferior, odd flavor unusual odor occurs, 
crystallization rate of mouth part is too quick, it is thoughtthat 
it becomes kind of bottle which is coloration. 

With method of invention of this application, these problem 
are prevented, it is possible. 

[0069] 
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mLxt^i\ 

nmiS7.tLxit:k%^%x=tmL^^tii^ 

[0071] 

mmm] 

[0072] 

(1 )7K'Jx7>^;kd^SI1!|SS(iv) 

it)m^mm^ 30 deg c r-ro jgiR^sjt A^b^to 

[0073] 

(2) S&^ 

T' 25 deg C Trjl^Lt:, 
[0074] 

(3) 7K'JXXx;KD^!K 3 fit*:<D^fi 

iS*4^^^■y■7;^/^P'fv:^p/^V-;^/^pp7 
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As for drying polyester chip drying of polyester chip which 
usually, is usedcan be used. 

polyester chip is supplied from upper part as method which is 
dried in continuous, gas permeation dryer of hopper type 
which gas permeation docs dry gas isusually used from 
bottom. 

To decrease dry gas amount, continuous dryer of rotating disk 
type heating system being chosen while as method which is 
dried in efficient, gas permeation doing dry gas of trace, it can 
dry granular polyester tip/chip which supplies rotating disk 
and heated vapor ^ heated medium etc to outside jacket in 
indirect. 

[0070] 

It can use double cone rotating dryer as dryer which is dried 
with batch system, whileor gas permeation doing dry gas of 
trace under vacuum under the vacuum, it can dry. 

Or while gas permeation doing dry gas under atmospheric 
pressure, it is possible todry. 

It does not become inconvenient even with atmospheric air as 
dry gas. dry nitrogen^ dry air is desirable from point which 
prevents molecular weight decrease with hydrolysis and 
thermooxidative decomposition of polyester. 

[0071] 

[Working Example(s)] 

Below this inventionJs explained concretely with Working 
Example , but this invention is not something which is limited 
in these Working Example. 

Furthermore, measurement method of main property value in 
in this specification is explainedbelow. 

[0072] 

intrinsic viscosity of (1) polyester (IV ) 

1,1,2 and 2 -tetrachloroethane/phenol it sought from solution 
viscosity with 30 deg C in (2: 3 weight ratio ) mixed solvent. 

[0073] 
(2) density 

With density gradient tube of carbon tetrachloride/n-heptane 
mixed solvent it measured with 25 deg C. 

[0074] 

content of cyclic trimer of (3) polyester 

It melts sample in hexafluoroisopropanol/chloroform mixed 



Page 21 Paterra Instant MT Machine Translation 



JP2001072754A 

[0075] 

J1S-Z8801 IC cfci) 36 >x>^ro^ii$S|$L^^fflL^. 

1000kg cD■9■>::^J^^gSL^^^lt. SB^ajgU=7 



[0076] 

•^15 105 deg c -e 7 B#ra*piifflgL. «iafrt 



[0077] 

(6)^'rx(iig%) 



[0078] 

(7)«ia7ktJ'©«l!*»a(ppm) 

BSli^D^aa7X4'CDS^tbPA^e) jis %m 20 y 

$jij§Lfc^!iS7K^ lOOOcc 

mmL.^mn^^tm igi 

iSiits 100 deg C T- 2 B^Fsl^tJiL^igTT*/^ 

nam. mm^^mmLxntht^o 

[0079] 



H]AC/ROYCO.*'^> 
^-4100 m. +>->^7-3000 S^fflL^Tj|lJ^L 

[0080] 

ISP tti{(7) GAF :7^-;U^— PE-1P2S(7K'J 
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solution, it dilutes furthermore including the chloroform. 

polymer aAer precipitating, is filtered in this including the 
methanol 

evaporating and drying to solid it did filtrate, made constant 
volume with dimethyl formamide,quantification it did cyclic 
trimer which is formed from ethylene terephthalate unit from 
the liquid chromatography method. 

[0075] 

content measurement of (4) fme 

sample of 1000 kg quantity of fine which passes the sieve 
classifications sieve measured weight is done with 
JIS-Z880] making use of standard sieve of 36 mesh, and 
content is sought. 

[0076] 

(5) chip amount of adsorbed water 

You insert sample approximately 10 g in glass container, in 
vacuum dryer 7 hours heat treatment do with approximately 
1 05 deg C, seek weight reduction of pre- and post-treatment 
and calculate. 

[0077] 

(6) haze (haze% ) 

shank part of hollow molding container (thickness 
approximately 4 mm ) from it cuts off sample,measures with 
Toyo Seisakusho make haze meter. 

[0078] 

powder amount in (7) treated water (ppm ) 

treated water which passes filter of JIS standard 20 mesh from 
outlet in the treated water of treatment tank 1000 cc it 
recovers, with Iwaki Glass supplied IGl glass filter 
afterfiltering, 2 hours dries with 100 deg C and after cooling, 
measures weight under room temperature and calculates. 

[0079] 

(8) underwater particle diameter and number of particles 
measurement 

It measured making use of particle measuring apparatus 
Pacific scientific company supplied Hiac/Royco. counter 
4100 type and sampler 3000 type of optical light blocking 
type. 

[0080] 

(Working Example 1 ) 

inlet of deionized water which installs underwater particle 
removal apparatus (9) which isa GAFfilter bag PE-1P2S 
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Lt=7K4'(7)*1tg 1-25 //m (Dm=i-t^M.ltm 
2500(<i/10cc)T?fc-3fc. 

[0081] 

0.74 xv'j-yh;wy^A. SgJt 

1.399g/cm3s 3 fi<*#fi*< 0.30 1£% 
T'fe^S) PET 5^-;;::^^ ®S7K;SJt 95 deg C 



^xmmt^h 5 fltrBmii^ic. PET ^'v^wtk 

(3)A^b PETf^'^T''^ 50kg/P$FBl(DjigT'5Jig7X 

ii^m(5)$^SLrsu:7K«&aificMLT^y 



100 i^F^ jiii5ifE^a)7KfiiaLyc pet 
'i=fi\ ^vzfiWyK'T^m.'^ftf^ 0.8 aft%|-1gM 

130 deg C <D^M.'^%lzM^mLtzo 

SOppm Xh-ofzo 
±IB<D PET^-:/7^^MEl£JiL, «<IIS![<^RirS! 

M-loo m\s^mrM\zii^)if^h)\^(Dfmis.i^w^ 
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(polyester felts filter precision 1 ;niu m ) of ISPsiipplied, 
goes by way of this equipment (9) (8), starting material chip 
supply port of treatment tank upper part (1), overflow outlet 
which is position of treated water upper limit level of 
treatment tank (2), polyester chip of treatment tank bottom 
and outlet of blend of treated water (3),treated water which is 
discharged from overflow outlet and, treated water which 
goes by way of (continuous system centrifugal separator ) (4) 
which is a water cutting apparatus of polyester chip which is 
discharged from outlet of treatment tank bottom, pipe which 
againis sent to water treatment tank via filtration apparatus (5) 
where filter material is the belt type filter of 30;mu m of paper 

(6) , inlet of these fine removal being completed treated water 

(7) and using treatment tank which is shown, in Figure 1 of 
column type of capacity 320 liter whichhas adsorption column 
(10) which adsorption does acetaldehyde and glycol etc in 
fine removal being completed treated water water treatment it 
did polyethylene terephthalate (Below, PET and abbreviation) 
chip. 

particle content of underwater particle diameter 1-25 ;mu m 
which recovers with the inlet (8) of deionized water of water 
treatment device was approximately 2500 (/ 10 cc ). 

[0081] 

Passing sieve classification step, it acquired polyester chip 
after solid phase polymerization, fine content being 
approximately 10 ppm , intrinsic viscosity 0,74 
deciiiter/gramv density PET chip where] .399 
g/cm<SP>3<;/SP>s cyclic trimer content are 0.30 weight% to 
water treatment tank which is controlled to treated water 
temperature, 95 deg C with velocity of 50,kg/hr started 
continual throwing from upper part (1) of treatment tank. 

Again from start of throwing 5 hours lapses later, while 
throwing to water treatment tank of PET chip was continued 
PET chip as every treated water itstarts extract with velocity 
of 50 kg/hr, resetting treated water which goes by way of 
continuous system centrifugal dewatering device (4) which 
utilizes wind power to water treatment tank from bottom (3) 
of water treatment tank via filtration apparatus (5),it started 
repetitive use. 

water treatment of 100 hour continuous operation later PET 
chip which is done it did separation of treated water with 
continuous system centrifugal dewatering device (4), after 
decreasing chip amount of adsorbed water inapproximateiy 
0.8 weight%, it dried with continuous system dryer of hopper 
type with the dry air of approximately 130 deg C. 

Furthermore, powder amount in treated water which is 
discharged wasapproximately 80 ppm from treatment tank. 

reduced pressure drying it did above-mentioned PET chip, 
premolded article of bottle itformed Meiki Co. Ltd, (DB 
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^JjICZW^lifiEJfJt*:^ COPOPLAST tt^CD 

LB-01E mmm:^m\^^t'^ 2.5 is. 

20OOCC (7)§§§^ij!iffJLfcc ' 



®#ajSli 100 degC lC=i>ha-^ULt=. 

[0082] 

(HSfe^JiJ 2) 

2.3%M%lwLfc)ii^l±l^lilcLr«iaLfc. 



[0083] 

XB^M 3) 

mmm 1 lcfcL^T^^fflLfcPET^s^6^5'] 1 
'ik.^'yzfmi^^^m.m 1.0 «a%jaTi-ig 
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69-073-1 195 ) make with M-lOO injection molding machine . 

injection molding temperature made 295 deg C. 

Heating mouth part of this premolded article, next with 
homemade mouth part crystallization equipment of near 
infrared radiation heater system, crystallization it did mouth 
part. 

This premolded article with LB-OlEmolding machine of 
COPOPLAST supplied in vertical method inapproximately 
2.5 times> circumferential direction biaxial drawing blowing 
was designated next as magnification ofapproximately 5 
times, volume formed container of 2000 cc. 

It controlled drawing temperature in 100 deg C. 

haze of container which it acquires shows transparency which 
issuperior in 0.8%. 

[0082] 

(Working Example 2 ) 

Under identical condition after water treatment, modifying 
dehydration condition in continuous the PET which is used in 
Working Example 1 with same equipment as Working 
Example 1, other than approximately 2.3% quantity % doing 
chip amount of adsorbed water, it treatedin same way. 

Same method as Working Example, haze of container which 
is acquired with identical condition shows the transparency 
which is superior in 1 .0%. 

[0083] 

. ( Wp rking Example 3 . ) 

PET which is used in Working Example 1 was dried with 
approximately 130 deg C after decreasing chip amount of 
adsorbed water in approximately 1.0 weight % or less, with 
the double cone type rotary dryer of batch system in 
continuous with same equipment as Working Example 
1 ,under identical condition after water treatment. 

Same method as Working Example, haze of container which 
is acquired with identical condition shows the transparency 
which is superior in 1.3%. 

[0084] 

(Comparative Example 1 ) 

PET chip which solid phase polymerization is done water 
treatment was done under methods and conditions which is 
similar to Working Example 1 to similar to Working Example 
1. 

It treated PET chip after water treatment with same 
continuous system centrifugal separator, as Working Example 
1 after designating chip amount of adsorbed water as 
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approximately 20 .weight% , it dried withapproximalely 130 
deg C with continuous system dryer of hopper type. 

Same method as Working Example 1. haze of container which 
is acquired with identical condition 8.7% was bad. 

[0085] 

(Comparative Example 2 ) 

PET which is used in Working Example ] was dried with 
approximately 130 deg C after designating chip amount of 
adsorbed water as approximately 13 wt% , with the double 
cone type rotary dryer of batch system in continuous with 
same equipment as Working Example 1 ,under identical 
condition after water treatment. 

Same method as Working Example 1 . haze of container which 
is acquired with identical condition 1 7.3% % withwas very 

bad. 

[0086] 

[Effects of the Invention] 

As for this invention, supplying polyester chip and treated 
water to treatment tank, with manufacturing method of 
polyester which water treatment it does polyester chip, with 
the treated water discharging polyester chip from treatment 
tank, next from said polyester chip the separation doing said 
treated water, decreasing chip deposited water in 10 weight % 
or less, transparency and mouth part crystallization control 
characteristic of bottle being satisfactory by sending to drying 
process, Generating mold fouling when forming, difficult 
polyester is acquired. 

When deposited water is many, crystallization rate to become 
very quick with impact which is received to chip surface in 
chip transport step and drying process etc after water 
separation treating, because transparency of bottle which is 
acquiredbecomes very bad, improvement of transparency of 
bottle is measured said amount of adsorbed water by 
decreasing to 10 weight % or less. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

conceptual diagramo of equipment which is used for 
manufacturing method of polyester of the this invention 

[Explanation of Symbols in Drawings] 

1 

starting material chip supply port 
10 

adsorption column 
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3 

4 
5 
6 

E@ 

7 

8 
9 

Drawings 

I] 



(H) 



CI) 



(V) 



V 



overflow outlet 
3 

outlet of polyester chip and treated water 
4 

continuous system centrifxigai dewatering device 
5 

fine removal filtration apparatus 
6 

pipe 
7 

treated water inlet 
8 

deionized water inlet 
9 

particle removal apparatus 
[Figure 1] 
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btii)7K'jxx-T;b^'v^(D#t7k^ 10 m&% 
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[I«*il5] 7K'Jxx7^;i/5^'v:^©±fi$«!iSl 
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m^tt^imTM K 2. 3. 4. 5 XI* 6 <7)l^■r 
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Claims 



Modification 



[Claim(s)] 

After water treatment doing polyester chip in {Claim 1 } 
treated layer, after separation doing polyester chip and treated 
water, decreasing deposited water of polyester chip which 
issent to drying process in manufacturing method of polyester 
which dries polyester chip, in 10 weight % or less, 
manufacturing method„ of polyester which you send to 
drying process and make feature 

With manufacturing method, of polyester which is stated in 
{Claim 2 } Claim 1 , treated water which is discharged from 
treatment tank resetting part to treatment tank atleast, 
manufacturing methodo of polyester which repetitive use it 
does and makes feature 

With manufacturing method of polyester which is stated in 
{Claim 3 } Claim 1 , withoutresetting treated water which is 
discharged from treatment tank to treatment tank,it 
discharges, manufacturing methods of polyester which is 
made feature 

manufacturing methodo of polyester which is stated in any of 
Claim K 2, 3 where{Claim 4 } polyester chip, or 
intermittently-it supplies-to continual,4otreatment 
tank,extracts and makes feature 

manufacturing method of polyester which is stated in any of 
Claim K 2, 3 where total amount of {Claim 5 } polyester 
chip it is filled in treated layer, after water treatment ending 
extracts total amount of polyester chip and makes feature 

Return to treatment tank of treated water which it discharges 
anddischarges and of treated water from {Claim 6 } treatment 
tank are continual, or the intermittent and manufacturing 
methodo of polyester which is stated in Claim 2 which is 
made feature 

After removing fine by filtering treated water which contains 
the fine which is discharged from {Claim 7 } separation 
device, due to filtration apparatus of belt filter system, 
resetting to treatment tank, manufacturing methodo of 
polyester which isstated in any of Claim K 2. 3, 4. 5 or 6 
which repetitive use it does and makes feature 

After removing fine by filtering treated water which contains 
the fine which is discharged from (Claim 8 ) separation 
device, due to filtration apparatus of bag filter system. 
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resetting to treatment tank, manufacturing methodo of 
polyester which isstated in any of Claim K 2. 3, 4 » 5 or 6 
which repetitive use it does and makes feature 

{Claim 9 } polyester, is polyester where main repeat unit of 
intrinsic viscosity 0.55~1.30 deciliter/gram is formedfrom 
ethylene terephthalate and manufacturing methodo of 
polyester which is stated in any of Claim 1 . 2^ 3, 4, 5, 6. 
7 or 8 which is made feature 

{Claim 10 } polyester, is polyester where main repeat unit is 
formed from the ethylene naphthalate and manufacturing 
methods of polyester which is stated in any of the Claim 1 « 
2« 2, As 5, 6s 7 or 8 which is made feature 
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